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FIEf^nOF-mFINVFAqi^l^ 

This invention rejatM 

"CBimcni or interstitial cystitis with '"E'-itPffrn-!:-- in,.' • 
IgE antibodies. ^ ■>:>^ -'^^gon.s^, mciuamg mu- 

BACKOROliNn HP iNVFNrn n|M 



l™nunological «sponses an. associated with numerotu; utx,logical diseases such as IC bi^A 
xo a„dbladderinfec.ion(Va„deMenveetal.L£l,aunaffi^ 20-962 1993) J^^^'^''"*'''-— - 
„f u These responses include an increased 

number of macrophages, activated ,yt«phocytes. and vascular endothelial cells expressing HLA c^ n 
^ec..«....e.hmticosaCC^^ 

C^COSronTr^^ -3,,a„da.era.o„ofl.r„phoo.su.:;:::: 

(Cm.CD8ratio)mthebladdertissueofICpatients(MacDen«ottLiirnL 145 274 199n 

15 havesuggcsu^dthmtiieimmuneresponsesarelikelytobesecondatv^ 

J . ^ ^°'™yP*'*"o™«na associated with inflanim»tar», 

"^■f"^«'^rH»m„FC.IU.IgO™dH«m«teda«l..gE,»o™Kk,„« 
*e deveiop^^, ^ „ ^^^^^ ^^^^ ^ " o 
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-Anti-IgE =r.tibodia3 which block the binding of IgE to its receptor on basophils and which fail to bind 
to IgE bound to the receptor, thereby avoidbg histamine release are disclosed, for example, by Rup and Kahn 
(supra), by Baniyash e. al. (Motecular Immimolm 25:705-71 1, 1988). and by Hook et al. (EsdaaiifilLirf 

American JSocieties for Fxnf! rim<intai r:»i^».. a ... 

" ■ f i imi g. T «Ju«uai iweetmg. AOstratt #6008, 1087^ 

Antagonists of IgE in the fonn of receptors, anti-IgE antibodies, binding factor.,'or 'fragments thereof 
have been disclosed in the art. For example. U.S. 4.962,035 discloses DNA encoding the alpha-subuni. of the 
mastcelllgEreceptororanlgEbindingfragmentthereof H^k e, al (Federation Proceedings Vol 40 No 
3. Abstract #4177) disclose monoclonal antibodies, of which one type is anti-idiotypic. a second type binds to 

_«>mmonlgE_de.crTninants. and a thu^ 

10 surface. ^ 

U.S. 4.940.782 discloses monoclonal antibodies which react with free IgE and thereby inhibit IgE 

bmdmg to mast cells, andreact with IgE when it is bound to the B-cellFcE receptor, but do not bind with IgE 
when it is bound to the mast cell FcE receptor, nor block the binding of IgE to d.e B-cell r«:eDtor 

u.S.4.«6,788discIosesapurffiedIgEbindingf5«orandfiagmen.s thereof, an^ 
15 wh.chreactwithIgE "inding factor and lymphocyte cellular receptor for IgE. and derivatives thereof 

U.S. 5.091 .3 1 3 d«closes antigenic epitopes associated witi, the extracellular segment of the domain 
which anchor, immunoglobulins to the B cell membrane. The epitopes recognized are present on IgE-bearing 
B cells but not basophils or in the secreted, soluble form of IgE. U.S. 5,252.467 discloses a method for 
producing antibodies specific for such antigenic epitopes. U.S. 5.23 1.026 discloses DNA encoding murine- 
2 0 human antibodies specific for such antigenic epitopes. 

U.S. 4.714.759 discloses an immunotoxin in the fonn of an antibody or an antibody fragment coupled 
to a toxin to treat alletgy. 

Prtstaetal. (Ummilffid. 151:2623-2632 (1993)) disck»e ahumani^ 
the bmding of free IgE to FceRI but does not bind to FceRI-bound IgE. Copending WO93/04173 discloses 
polypeptides which bind differentially to the high- and low^ffinity IgE receptors. Copending WO93/04173 
dtsclosesIgEamagonists comprising oneormoreoftheFcelUrecepu«.bindingde^ 

U.S. 5.428.133 discloses anti-IgE antibodies as a thenq,y for aHergy. esoeciallv antihod,>, «,hi.. Ki„. 



25 



• ouvii aiitiuuuicai. 

Haak-Frenscho etal. (UmmunflL 151:351.358. 1993)disctasean FCeRI-IgG immunoadhcsin which 
.afiu^on of theextnu^ilularportionof the human«.d«inofFC.lU. Which co^^ 
site for IgE. with a tnmcatcd human IgGl heavy chain constant region. 

SUMMARY nfF TmTMTlfirf 

One embodiment oftheinvcntionbamethod of treatment of intetstitial cystitis inapati^^ 
admmistermg a therapeutic dose of an IgE antagonist to the patient. 

Another embodiment of the invention is a method of reducing histamine release from mast cells in the 
bladder tissue of a patient with interstitial cystitis comprising administering a therapeutic dose of an IgE 
antagonist to the patient 
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mhh upscRfpTioN OF 

Figure 1 is a gn.ph depicting r^prcsenutive concentnition-dependcm contraction of human bladder 
segments sensitized by incubation with sen^ fion, a ragweed al.e^ic patient and induced by cumulative 
aoaition of raewefirf antinm tr ^ _ 

5 ' "° '"'="»i«"«»»ymbols«p^™somi,l„iv»addili,»of 

«pe™..ti.. ">eS'»l>hiepresmlsrealBoblai,Kd>rtheiehtdiffe™>bl«kte 
aaaed at the end of the experiment (second anww). 

_. ^ VK wuiHparwiiD control IgGreajonscs. 

P«». wh,cb . .,^,„c.„, diffc^c ™. obse^ed ,p<0.„5> „ ,gG 
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Figure 6 is a graph depicting degranulation and t.W™,.^i„„; 

bladdcs «g„.™s ^ ^ ^.^ „^ 



IS 
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25 



PETAllrRP PFirBtPTinN nr thP IMYFMTtnn 
byiimaiy»eqii«cy,ii,g«c,,„d,.,p^bic|»in«»ip,,^. 

'»«*^»W<»B»U.«™^.,i,^,^^^„^,,„^,^^ ^^^^^^ 2 

noi™»llinb»lammerelOB.Ii„n,n»stcll.orl»«>|*ils. «»»» in.en,m, do 

The teim "tt,-r,~^^ 
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acids. 



. .«K«oivc pamoiogic physiological condition. 

"Polypeptide" as used herein refers generally to peptides and 



proteins having at least about two amino 



35 



•n-ibody^^^^ «'««"-^"'^«-SEn«.c,„p,„«„. bb^^.p3^. such„ 

Tl» ^■■pofy.r » u«d b.„,„ <ta,«„ . by<h«:«rt««, tacluding a, ^ h,d™xy,s b™,d.d «, 
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The term "noiv^fh^r" i ■ 

po...e.can„.:.o;;::„r~^ 

polyeAylenegiycoJ(PEG). '°'>"=*^" ""'fi'' P'^'-mg the invention include 

^■QEHEMLMSJUSm 
5 Polyclonal antibodies to leE Eeneraii« or» »^ 

Animals ordinarily are immunized aeainiit the r,.iie • 
combining 1 mg orl ue of laE with Fr. w ""mfiogemc conjugates or derivatives by 

inu.np., s.^.. mon.h later ne animals are boosted with 1/5 to l/m th- . ~ 

c» be Elected »*„ m,™«„ej , ^p„^ c«„^n, .h. . 

herein are also recnv^iPH u u &»pay, or me like. The antibodies described 

>. p. / / ( 1 V85)). In fact, accordmg to die invention, 
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tectaiquesdevclopedfortheproductionofchimericantibodies/r,hn.v«^ mc . o„ 

312. «M (19«4), N^be^er et .. .Maoa 3,4. 26..270 (I9«,; T*ri, « ija™ 3 14 452 ,1985V EP 
...... EP l„,4,e. EP 1,3,4,4; PCT WO S«l„3. « < .^.o:^^. ^^^^^ '1 1!! 

' Zrr:!^"'^ '^°^-'="'''«'>^°'«"'.fiWi*^4:2.4(,9«,,.;.::;;i:;„'™:; 

inununoglobului cmistant domain). 



10 '°™°'"'»*"™»**'°»*™T»-l«cm»il..l«n» 

»h»ta,l„c.»s».^. a««ta-i«.41: 5,2.5,8 

IS 1. i».b^^ „ ^ ^ ^ ».l.o „id ^ SO., ^ 

Tm. J r «»l.Ii»«tAia.te 19: 247,-24,6(19911 B™™ « a, Eai^JM^ 

50: l'50-lS58(,990)..„,i,lCT;wllc«i«»WO8*»6692»d«rO92a!«53 

liberies rrTNA""'' k! can oln^e. by ,c™„i., c„„bi™^ ^ 

fo, DNA capable of «p,«,i„, ^ ^ 

~«.b™o, DNA visions of «.e ..d8»^,hdi^ of an.lbo.,, .Hid, byp.. ,„^,„ 

ofn,»oclo.,..b...,„„_^„,,^,,.^„„,^,^^^_^ ^ « J 
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.'A moiecuies &om iitmiime system cells taken ftom an immuni^ 
mto complementary DNA (cDNA). and clones the cDNA into a bacterial expression system. "Phage display" 
hbranes are an example of such techniques. One can rapidly generate and screen great numbers of candidates 
for those that bind thp 

^ igc-pmamg molecules are specifically encompassed within the 

5 term "antibody" as it is defined, discussed, and claimed herein. 

In a further embodiment of the invention, soluble IgE receptor can be used as the IgE antagonist 
Soh^le receptors suitable for use herein include, for example, molecules comprising the IgE bindmg site in the 
^ctn^UuIar domain (exodomain) of the FcelU a Chain. TT^e a Chain Of Fc^^ 



10 ofBlanketal..LmjUaim„2fifi:2639-2646(1991)^^ ,,,5 

The invention also encompasses the use of IgE-binding peptides in addition to anti-IgE antibodies and 
sohtble receptor. Any IgE-bmding peptide capable of disrupting or blocking the interaction between IgE and 
Its receptors is suhable for use herein. 

in addition to IgE antagonists which interfile wfth IgE/receptor interaction by binding to IgE. such as 
15 -»-'«E»«»HKlies,fiagmen.sthereof.soIubleIgEreceptorandother^^^^^ 

mvention encompasses the use of IgE antagonists which dismpt igEAeceptor interacdon by competing wi* IgE 
for bmdmg to its receptor, thereby lowering the available IgE receptor. 

^«^^'^*»««"°™P'''<'fa'«eptor-bindingcompetitorthatissui^^^ 
the mvention. IgE variants are forms oflgE possessing an alteration, such as an amino acid substimtion or 
20 substimtions and/or an amino acid deletion or deletions, wherein the altered IgE molecule is capable of 
competing with IgE for binding to its receptors. 

Fragments of IgE variants are also suitable for herein. Any fragment of an IgE variant capable of 
competing wid, IgE for binding to its receptots can be used in the me*ods of the mvention. 
■^^^<'"*^»«»"P»»««*e"-oflgEreceptor4.indingpe^ 

25 fo^^tsthereof. AnyIgErecep,or-bindingpeptidecapableofdisn.pti„gorblockmgtheinte 
IgE and its receptors is suitable for use herein. 

nie amount of IgE antagonist delivered to the patient to be used in ,h.n.nv »m k. 
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- ' ~ •inw obbuuiii: uic oisoraer to he 

^theconditionofthe individual patien,thesiteofdelivety.ti.em^^ 

known to practitioners. Similarly, the dose of the IgE antagonist administered will be dependent upon the 
prepares Of thelgEantagonist employed. e.g. its binding activity »^ 

of the IgE antagonist in the fonnulation, the administration rente, the site and rate of dosage, the clinical 
tolerance of the patient involved, the pathological condition afflicting the patient and *e like, as is well within 
the skill of the physician. 

Typically IgE antagonists are administered by intramuscular, intravenous, intrabrenchial 
uttrapern^eal intmvesical. subcutaneous or other suitable routes. TT.e antagonists can be administered before 
and/or after fte onset of symptoms. In genentl a "loading" dose of an IgE antagonist is usefol to obtain a rapid 
and sustamed decrease in free IgE. A loading dose is tj^ically a fust dose of IgE an^^^^^^^ 
asubsequentor-maintenance-doseoflgEantagonist. However, patients can be loaded in odier ways For 
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example, patients can be loaded by adrainisterinB a dose of a„t«an„ict i. ^ 

- - — o ~. ^ vuvu uioii ur equal ro me same 

ms*g » «.=m.i„,»»„ do». b« l»™s^g 6^ of «tam Woa m , •■tefi„g „gi„,e„- 

„ ..ch smgic ,o«,l„g „„„ip,e ^ ^^^^ 

A^J^ ^^^^ ^ ^,„„„^ 

V.V. „ .f ^ 

over tmie, depending on the response of the patient. 

lh«s,forexamp.e,i„oneembodime„toftheinve„ti^^ 
tree IgE in the patient's seium to less than about 40 ng/ml. 

most preferably about I mg/kg. 

»««*^e'-<'o^8stn«egy.amamtenancedoseofl£Eantago„istave™^^^ 
mg/l^<.kforeve.yIU/m.baselmelgE.m«^ 

ba^ IgE isused. Tl,is maintena«. r^ghnen can follow an initial loading dose of about . to .0 mg4.g, mo. 
preferably about 1 to 5 mg/kg IgE antagonist 

^"*^--^»tof*ci„vemion.sufficientIgEa„tagonistisp^^^ 

dose. and. AntiAnalK/ tU^ l-,-^: ■ ^_ . . . — Mw**- 



30 



c«b.m=mredbycommatWb,,««.«^s.»*„Abbo.L*o™w^ F«IgE 
».soUd«ppo^,gEcompta.du,M-«..gE™ibody„h«,binds„„...*e«»o„,gE.^^^ 

antthoHv pun h» j . - ri- oiiii igc. 



antibody can be labeled with any of a variety of reponer systems, such as alkaline phosphatase etc 

'''^^"^-°"«^*«»j«=«*ons(in.ravenous.intramuscu^ 
for then^^itic adminl^ration Of the IgE antagonist of this invention, although de«^^ 
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s.rs:==. r.bir.g ^ also used. Alternative routes include .usper,sions. tablets, capsules and the like fo , 

~2:zr:r^ "-^^ ~ - ^^^^ 

.u.i«da«e.zr:;:r:"~^"^ 

uuii, powaer lormulation* 

K |i ouun or siatile fottns and in amounts suitable for effec«v- ^ ■ 

aoministrattcm. Forexainnii> i. ^"^-v-, —.v |«iannacenticai 

Msc M used, sKh „ . combmrtoa of sueresc md mmniBI, Mc 
■»SenenL.iinlts5olhenrta specified. u». hi™™.., ........ ... 

.^.™,Z!3^!r' -"^"^ — -« Silver „^ 

nces cted he««. are expr«sly mcorporHted by «fe«nce in their entireties 
EXPERIMFNTAI PP^^ffT.^ 
In th.s study a model of passively sensitized human and monkey bladder ri« 
.er.peuticpotentialofa„,,Ha„taeonUtforthe^entofintetsri:ey^^ 
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Human bladder segments were obtained fix,m cystecton,i« n.^-.^.. . ... . 

maaoscopiaatyheaJthyportionsofthcbladderwcrcu^ Howev.'a«o^I,7^'""''"""'""'°™"- 

detetmined by EUSA. ^ '*™™ '250 ngAnl, as 

Totcstd.cabnityofanIgEa«agonisttoblocksensitization,tissueswe«s«^^^ k 
anti-IgE antibody E25 (Presto etal - ^ "^"^ in the presence of 

^ ""m supra) at conceitrstki"-- » «=-^ ■■<«• •• 

Alto saisioadioii, each ttssM was siisnmj^it. . 
"»is."sw«iiasoistissttediaiiil«r.werenaiiii«iiM|al37*C l>«i»„~. 

„ miu-igc monoclonal antibodv F^^ aAi^^» 

r • loiai nisiamine in each tissue pnor to collection 

The mean and SEM were calculated for all daiiL M««. 
Studenfsttest. A value of p< 0 05 was co J compared by analyst of variance or 
P U.U3 was considered indicative of significant difference. 
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When passively sen.m«d segments of human bladder ^vere chaUcnged in vim, with diffen^t AgE 

ZIT ' nT ' " ^^"^ ^ concent^tion-dependent „„ L 
absen^(F.g«e,). Cu^uUuivc respond AgE wen, maxima, at . ^g/™, and decrea^ 
exposed to 3 ue/ml Tn v»nA< sr.!.- j . 

_ •I'teeilOTl.expenmaiB B itecnbcd below. ~ — 



l«/iiil)wa«e,l<le„t„l,e„,Mjjj ■"■ponasioAiBd 

d.h^ ^ „ (Fi^ 3C,. Ti»„ ^enB ^ ^ ^25 <5-6,M E25, d.™, 

>oKa(200ntf<).dded«*.ari„f.,prt™B,c««fi™ta,rirtili5,. 

«l»«m. model fbr„on.n*c,»..»y«s. r«ute indicK to, „ igE ™g„„te 6. ^ 

•l.mpo«lc.ll), to tt. of imcrilitil cyaife. ^ «» be o.«l 
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WE CLAIM: 

1 - A method of treamient of intetstitial cystitis in a patient comprising administering a therapeutic 
dose of an IgE antagonist to the patient 

2. The method of claim 1. whemin th^ j 

' -t.wM«», uuac compnses a mamtenance dose o<"an ^eE 

5 antagonist and. optionally, a loading dose ofthe IgE antagonist 

3. "^"""hodofclaimZwhenrinthemaintenancedoseisxepeatedatintervalsof^^ 
90 days. 

4. The method of claim 2. wherein die maintenance dose is repeated weekly. 

^^?^^^^«Ja® 2._wheTOn the maintenance dose is r«^^ 

10 6. Tlicmethodofclaim L wherein die IgE antagonist is an anti-IgE antibody. 

7. ■"•emed'odofclaim 6, wherein the antibody is chimeric. 

8. ^emetiiodofclaim 7. wherein the antibody is humanized. 

9. ^« ""hod ofclaim 6. wherein die antibody i, a human antibody. 

10^ -"^'«*"^^'^2'-''««»*«»«««onistbindstosolubleIgEandblo^ 
15 to Ae IgE receptor on bas(^Ails. 

11. ■n'«"«ho«'ofclaim6.when,indieantibodybindstosolubfeIgEandblocte 
to the IgE receptor on basophils. 

12. Themediod of clahn 2. wherein the loading dose is greater than die maintenance dose 

13. ■"••"•^ofclaiml.whereindied.cnq^uticdosereducestheconcen.rationoffr^ 
20 patient sseium to less than about 40 ng/ml. 

14. nie mediod of claim 1, wherein the Aerapeutic dose of ««agonist is about 0.001 to 001 
mg/kg/week/baseline IgE lU/mL 

15. memeAodofclaim 1. wherein the dierapeutic dose results in a total serum concentnuion of 
antagonuit of about I to 10 times greaterthan the patient's total serum IgE concentmtion. 

5 16. 'n«™«»»«lofclaimI.whereind«.hen,K««icdoseofIgEantagonistavemges^^^ 

0.01 mgAg/week IgE antagonist for every lU/ml baseline IgE in the patient's serum. 

17. A method of reducing histamine release from mast cells in the bladder tissue of a ,«tienr with 
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MD^'USA ^' ^^^^^ BETHESDA. 
page A682 XPQ02021719 
R. SABAN ET AL.: "Humanized anti-IgE 
monoclonal antibody HaE25 blocks passive 
vitro °^ rhesus monkey bladder in 

see abstract 3953 

THE NISHINIHON JOURNALOF UROLOGY 
vol. 48. no. 5, 1986. FUKUOKA, JAPAN, 
pages 1487-1492, XP0OG615379 
S. KANDA ET AL.: -Allergic cystitis 
imminohistological study of the 
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